The human copper-zinc superoxide dismutase gene (SOD1) proximal promoter is regulated by Sp1, Egr-1, and WT1 via non-canonical binding sites.
Human copper-zinc superoxide dismutase (Cu,Zn-SOD) participates in the control of reactive oxygen intermediate intracellular concentration. In this study, we show that phorbol 12-myristate 13-acetate (PMA) increases Cu,Zn-SOD mRNA expression within 30 min. The sequence between nucleotides -71 and -29 is essential for both basal and PMA-induced gene expression. This region includes an Sp1-binding site that is also recognized by a possible Sp1-like protein and by Egr-1 in a PMA-inducible manner. Egr-1 and two splicing variants of the Egr-related protein WT1 were able to transactivate the SOD1 promoter in co-transfection experiments. Sp1 and the possible Sp1-like proteins bind to two overlapping, but distinct sequences. However, Egr-1 and Sp1 seem to interact with two sites that are either identical or very close to each other. None of these sites fit the consensus sequences previously reported for these proteins. Analysis of various mutants of the SOD1 proximal promoter revealed that the region that binds Sp1 and Egr-1 is required for both basal and Egr-1-driven expression. Interplay between different members of the Sp1 family, Egr-1, and different splicing variants of WT1 in the SOD1 proximal promoter may provide clues about the physiological function of Cu,Zn-SOD.